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~0.2 mJ/pulses. The output of the 630-nm light from the laser yielded incident photons in a Gaussian distribution upon the sensitizer plate. The airborne 1 O 2 luminescence was detected by a photomultiplier tube (H10330A-45, Hamamatsu Corp.) through a 1270-nm bandpass filter (FWHM = 15 nm). The airborne 1 O 2 luminescence signals were registered on a 600 MHz oscilloscope and the kinetic data for the airborne 1 O 2 lifetime (τ ∆airborne ) was determined by a least-squares curve-fitting with a nonlinear least-squares procedure in Origin Software. 1 General Synthetic Procedure Scheme S1. Host 1 was synthesized as previously reported. [2] [3] [4] Commercial 4,4'-dimethylbenzophenone was brominated with N-bromosuccinimide (NBS) using 2,2'-azobis(isobutyronitrile) (AIBN) as an initiator in CHCl 3 to yield 4,4'-bis(bromomethyl)benzophenone. The brominated benzophenone was then cyclized with triazinanone and NaH in refluxing THF to form the protected macrocycle, which was subsequently deprotected in an acidic diethanol amine aqueous/methanol mixture to afford the desired macrocycle 1. 
Synthesis of 4,4'-bis(bromomethyl)benzophenone
4,4'-dimethylbenzophenone (2.00 g, 9.51 mmol, 1 eq) was dissolved in chloroform (30 mL). Next, N-bromosuccinimide (NBS, 4.23 g, 23.8 mmol, 2.5 eq) and azobisisobutyronitrile (AIBN, 0.01 g, 0.06 mmol, 0.01 eq) were added, and the reaction mixture was heated at reflux under N 2 for 18 h. Excess AIBN (~2 mg) and NBS (~30 mg) were added to the reaction mixture, which was stirred for a further two hours to push the reaction to completion. The reaction was cooled to room temperature and succinimide was extracted with DI water (3x50mL) and the chloroform layer was dried under MgSO 4 . Silica gel was added, and the solvent was removed under vacuum and loaded onto a silica gel column packed with hexanes. The product was isolated via column chromatography mixture as the last spot to yield a white solid, the column was performed using a gradient of hexanes and ethyl acetate, beginning with pure hexanes and slowly tapering to a 9:1 hexanes: ethyl acetate mixture (57% 
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Preparation of Deprotection Solution:
A mixture of diethanol amine (20 mL) and deionized water (50 mL) was adjusted to pH 2 via drop-wise addition of 12.1 N HCl. The pH was monitored via litmus paper.
Deprotection of protected benzophenone bis-urea macrocycle (1)
Triazinanone protected bis-urea benzophenone macrocycle (0.200 g, 0.28 mmol) was added to 1:1 v/v mixture of the deprotection solution (70 mL) and methanol (70 mL) was refluxed as a suspension for 48 h. The precipitate (varying in color from yellow to white) was collected via vacuum filtration and was washed with 1N HCl (20 mL), distilled water (3 x 100 mL), and dried under vacuum (0.135 g, 92%). 
Decolorization of DMPO using methanol
After the DMPO spin trapping study in chloroform the DMPO began to turn orange in color accompanied by a three line spectrum (a N =15G), indicating the formation of a DMPO degradation product. Therefore, before the spin trapping study was carried out in methanol it was decolorized to remove the impurities. A traditional decolorization technique was carried out in methanol instead of water and produced similar results.
5 A 200 mM stock solution of DMPO was prepared by adding DMPO (22 µL) to a volumetric flask and was diluted to 1 mL with oxygenated methanol. Activated charcoal was added to the stock solution, which was decolorized by passing it through a 20µm syringe filter. 
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Host 1 Superoxide Spin Trapping Experiment (Methanol)
Activated host 1 (0.11 mg, 0.2 µmol) was added to a Norell Suprasil quartz EPR tube. Next, the decolorized 200 mM stock solution of DMPO was further diluted to 20 mM into the EPR tube with oxygenated benzene using volumetric syringes. The EPR tube was further purged with oxygen for 2 minutes and sealed. An EPR spectrum was recorded pre-irradiation, the sample was then irradiated in a Rayonet UV reactor at 360 nm and EPR spectra were recorded over time. 
Easy Spin simulation of DMPO adduct
The EPR spectrum obtained by the DMPO spin trapping experiment was simulated using the MATLAB EasySpin toolbox with the "garlic" package to account for the fast motion regime at 298K with a rotational correlation time of 1x10 -8 seconds. The simulation is consistent with the formation of a DMPO adduct with an isotropic g-value of 2.0072 (PAS Components [2.0149, 2.0057, 2.0009]) and hyperfine splitting constants of a N = 14.2 G and a H = 9.2 G which is in range of typical DMPO-OOH adducts. Figure S8 . EPR spectral simulation (black line) of the DMPO adduct formed in the presence of host 1 and methanol recorded over time of UV-irradiation compared to the experimental spectra (blue line).
Benzophenone Superoxide Spin Trapping Experiment (Methanol)
Benzophenone (0.029 mg, 0.16 µmol) was added to a Norell Suprasil quartz EPR tube. Next, the 200 mM stock solution of DMPO was further diluted to 20 mM into the EPR tube with oxygenated benzene using volumetric syringes. The EPR tube was purged with oxygen for 2 minutes and sealed. An EPR spectrum was recorded pre-irradiation, the sample was then irradiated in a Rayonet UV reactor at 360 nm and EPR spectra were recorded over time. The EPR spectrum obtained by the DMPO spin trapping experiment was simulated using the same procedure on page S10. The simulation is consistent with the formation of a DMPO adduct with an isotropic g-value of 2.0076 (PAS Components [2.0159, 2.0060, 2.0009]) and hyperfine splitting constants of a N = 13.8 G and a H = 9.3 G which is in range of typical DMPO-OOH adducts. Figure S9 . EPR spectral simulation (blue line) of the DMPO adduct formed in the presence of benzophenone and methanol recorded over time of UV-irradiation compared to the experimental spectra (red line). *indicates quartz EPR tube impurity at a g-value of 2.002.
Host 1 Superoxide Spin Trapping Experiment (Chloroform)
Host 1 (1.0 mg, 2.0 μmol) was added to borosilicate vial fitted with PTFE septum. A 0.0221 M solution of DMPO was prepared by adding DMPO (62 µL) to a 25 mL volumetric flask and diluted with chloroform. The DMPO solution was sparged under pure oxygen for 15 minutes, the volumetric flask was topped off with chloroform. The stock solution (20 mL) was added to the vial containing host 1 was added with a micro stir bar. The sample was irradiated for one hour with gentle stirring and aliquots of the DMPO solution (0.2 mL) were removed over time and EPR spectra were recorded. No DMPO adduct was formed after 1 hour of UV irradiation indicating that in polar aprotic solvents host 1 cannot form peroxides. Figure S10 . EPR spectra of host 1DMPO in chloroform recorded over time of UV-irradiation.
Benzophenone Superoxide Spin Trapping Experiment (Chloroform)
Benzophenone (0.7 mg, 3.8 μmol) was added to borosilicate vial fitted with PTFE septum. A 0.0221 M solution of DMPO was prepared by adding DMPO (62 µL) to a 25 mL volumetric flask and diluted with chloroform. The DMPO solution was sparged under pure oxygen for 15 minutes, the volumetric flask was topped off with chloroform. The stock solution (20 mL) was added to the vial containing benzophenone was added with a micro stir bar. The sample was irradiated for one hour with gentle stirring and aliquots of the DMPO solution (0.2 mL) were removed over time and EPR spectra were recorded. No DMPO adduct was formed after 1 hour of UV irradiation indicating that in polar aprotic solvents BP cannot form peroxides. Figure S11 . EPR spectra of BPDMPO in chloroform recorded over time of UVirradiation. *indicates a quartz EPR tube impurity at a g-value of 2.002.
Host 1 Singlet Oxygen Trapping Experiment (Chloroform)
Host 1 (0.1±0.02 mg, 0.18 µmol) was added to a Norell Suprasil quartz EPR tube. A 2.9 mM stock solution of TMP was prepared by adding TMP (25 µL) to a 50 mL volumetric flask and was diluted with oxygenated chloroform. The stock solution (0.2 mL) was added to the EPR tube and sealed under oxygen. An EPR spectrum was recorded pre-irradiation and each sample was then UV irradiated and spectra were recorded over time. The sample was irradiated in a Rayonet UV reactor over time, resulting in the formation of the signature 3-line TEMPO signal. 
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Benzophenone Singlet Oxygen Trapping Experiment (Chloroform)
A 2.97 mM stock solution of TMP was prepared by adding TMP (25 µL) to a 50 mL volumetric flask and was diluted with oxygenated chloroform. The TMP stock solution (20 mL) was added to a 40 mL borosilicate vial with a PTFE septum followed by benzophenone (0.7 mg, 3.8 µmol). The solution was vortexed and oxygenated for 5 more minutes. The oxygenated solution (0.2 mL) was added to the EPR tube and was sealed under oxygen. An EPR spectrum was recorded pre-irradiation and each sample was then UV irradiated and spectra were recorded over time. The sample was irradiated in a Rayonet UV reactor over time, resulting in the formation of TEMPO. 
Perinaphthenone Singlet Oxygen Trapping Experiment (Chloroform)
A 2.97 mM stock solution of TMP was prepared by adding TMP (25 µL) to a 50 mL volumetric flask and was diluted with oxygenated chloroform. The TMP stock solution (20 mL) was added to a 40 mL borosilicate vial with a PTFE septum followed by benzophenone (0.47 mg, 3.9 µmol). The solution was vortexed and oxygenated for 5 more minutes. The oxygenated solution (0.2 mL) was added to the EPR tube and was sealed under oxygen. An EPR spectrum was recorded pre-irradiation and each sample was then UV irradiated and spectra were recorded over time. The sample was irradiated in a Rayonet UV reactor over time, resulting in the formation of TEMPO. Figure S15 . Comparison of area obtained in the formation of TEMPO for perinaphthenone, benzophenone, and host 1 spectra plotted versus time of UVirradiation, the slopes were used to determine singlet oxygen quantum yield. Perinaphthenone was used as the reference.
Singlet Oxygen Quantum Yield Determination -EPR
Where, m host 1 = slope of host plot = 0.3859 m PN = slope of reference plot = 44.442
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Singlet Oxygen Quantum Yield Determination via UV-vis
Activated host 1 (1.1 mg) was added to a stock solution of 1,4-dimethylnaphthalene in CHCl 3 (16 mL of a 2.86 mM soln) in a vial with septum and purged under an O 2 balloon for 10 minutes. The sample was UV-irradiated in a Rayonet reactor with gentle stirring in a room temperature water bath for 70 min. Samples (0.1 mL) were removed at 10 to 20 minute time intervals, diluted with CHCl 3 (1.9 mL) and monitored by UV-vis spectroscopy. Extra care was taken to ensure none of the host was removed from the reaction flask. 
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Singlet Oxygen Quantum Yield Determination via UV-vis
Methylene blue (0.6 mg) was added to a stock solution of 1,4-dimethylnaphthalene in CHCl 3 (16 mL of a 2.86 mM sol'n) in a vial with septum and purged under an O 2 balloon for 10 minutes. The sample was irradiated using a CFL 14W light bulb under gentle stirring in a room temperature water bath for 40 min. Samples (0.1 mL) were removed at 10-minute time intervals, diluted with CHCl 3 (1.9 mL) and monitored by UV-vis spectroscopy. Figure S18 . Comparison of absorptions obtained in 1,4-dimethylnaphthalene quenching experiment for methylene blue and host 1 spectra plotted versus time of UV-irradiation. The slopes were used to determine singlet oxygen quantum yield. Methylene blue was used as the reference.
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Singlet Oxygen Quantum Yield Determination via UV-vis
Where, m host 1 = slope of host plot = 0.0028
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The host:guest ratio was determined using TGA using the following equation:
(Eq'n 3) Figure S19 . Thermogravimetric Analysis (TGA) plots were used to determine how well different guest load into host 1. The TGA was heated at a ramp rate of 4 °C/min to 180 °C and show the removal of guest molecules from the host. Most guests displayed 1-step desorption curves. (A) TGA of the host 1•2 complex shows a one-step desorption with a weight loss of 8.2% from 20-80°C which is attributed to the loss of the alkene from the host channels. The host:guest stoichiometry was calculated from the weight loss using Eq'n 3 to be 2:1. (B) TGA of the host 1•DMPO complex exhibited a two-step desorption curve from 20 to 140°C with a total weight loss of 37.1%. NMR suggests that the first desorption step accounts for the loss of water. The second step is attributed to the loss of DMPO which accounted for 31.3% of the weight loss, from which the host:guest stoichiometry was calculated to be 1:2. The following guests loaded were loaded: dimethylsulfoxide (DMSO), 1-methyl-1-cyclohexene (2), 2,2,6,6-tetramethyl piperidine (TMP), 5,5-dimethyl-1-pyrroline N-oxide (DMPO), pyridine, N,Ndimethylaniline(DMA), and N,N,N',N'-tetramethylethylenediamine (TMEDA). 
Photooxidation Procedures
Recrystallized needles of 1 were activated using TGA before any photooxidations were carried out.
Catalytic Reactions:
To borosilicate vials, emptied host (2.0±0.1 mg) was added followed by oxygenated solvents that were purged for 15 minutes under pure oxygen (benzene or chloroform, 1.0 mL). Next, 1-methyl-1-cyclohexene (2.5 µL) was added to each vial, which were sealed under oxygen and parafilmed. The samples were irradiated in a Rayonet reactor with gentle agitation. Following irradiation samples were tested for peroxides and quenched with triphenylphosphine. The samples were diluted with dichloromethane and examined with GC-MS.
Solid-state Reactions:
1-Methyl-1-cyclohexene was allowed to vapor load into host 1 (16.0±1 mg) for at least 24 hours. Next, each sample was cooled in a dry-ice/acetone bath and purged under pure oxygen for 15 minutes and parafilmed. The samples were irradiated for 5 hours with a Hanovia 450W medium pressure mercury arc lamp cooled in a quartz emersion well at 0 °C. Following irradiation, samples were extracted into triphenylphosphine-saturated tetrahydrofuran with sonication. The samples were diluted with dichloromethane and examined with GC-MS. Figure S20 . GC-MS data for the photooxidation of 2 sensitized by host 1 and carried out in chloroform. Top: GC-trace of products extracted diluted into dichloromethane (triplicates). Bottom: mass spectra of key materials: (A) starting material 2, (B) epoxide 6, (C) chlorohydrin 7 6 , and (D) chlorohydrin 8 6 . *1-Methylcyclohex-2-en-1-ol (5) was also formed, but not as a major product, and co-elutes with cyclohexanone. Empty host 1 (8 mg) was added to a cuvette containing oxygenated acetonitrile (2 mL) and the cuvette was sealed under oxygen. UV-visible spectroscopy was recorded pre-irradiation and over time of irradiation. The host sinks to the bottom of the cuvette in acetonitrile, thus the sample was agitated to remain suspended during irradiation. Measurements were recorded when host was settled at the bottom of the cuvette. Figure 26 . EPR spin trapping study 1DMPO complex. A 1mM solution of DMPO in cyclohexane was prepared. Emptied host 1 (5 mg) was added and left to soak overnight under and inert atmosphere. The solution was filtered; the crystals were washed with cyclohexane, and added to an EPR tube, which was sealed under Argon. EPR was recorded pre and post UV 1 hour. The sample was irradiated at 0°C.
Host 1 photoxidation of 1-methyl-1-cyclohexene in chloroform
